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SUBJECT: 4',Ionthly Report -AID Work Aasignment N.1

PERIOD : To 31 May 1961

TOPIC 1. PREPARATORY WORK

~)Ax'khnge1'3kiy, M. M., D. 1. D-zhincharad-ze, and A. S.
Ku'islko. Raschet tonnellnykh obdelok (einof' tunnel
linings). Moskvaj Transzheldorizdat, 1hbO6. 344 p. r

Expr -tnntal Detpr-aination of Ro-2k Pressure i~n Udrcu Areas

I~:n~l etemirnation of' reek prezz_-u~re 13 of great
%iontlfi intereot in ue'o nonirruciion, particularly

'i t6",iL ill perý.t3 a check of the v.2llC1ty o.C theoratical as-
pec';a"xi Lae dvte.-.Ur~ac1or. of some ern~jlrlcal coefficients
recu!.2ýd In. ýrenslth c.-,culations. Tihtý ",a~hors of t~ais work
I-,1e 1:* ý!LI Of' r~nr roc'c !'z.-e to the folloL-finrp three
-rolzp.ý i) dicci eurn of the 11a ,- Ili a Givun area
b~y 13 Of' .:a 2t.aers 2)± 'iý~, :rthoda, in-
VQOL1V.Ij t~ll mi,7ýencrt, of' def.ixticni3 (:.,d rhji strprses)

jj3:1X .t brct3 or llnez-s -ad tle ca1 al ile% tion of rock
fxs± ro!- the val2'wt ob-.aine-d. andI 3) e.Areat rviw~urins of'

r~ock pr,.; ;%ura a t -arlous ~rt,3 by sct1 rtru-aantj, usually
of '!Ie diaphr~iS- type, called "ger-te';nical gages." y

One or the sirmplent colvnnar dyna-.-.etlers used for direct
~retIs the one. (Iasi L-.-d by Aeaall,-Uian A. 11. Dinnik

f *Vlg. 1). '21, dyný_-caatr~c colunn consists of metal tube 1
Ltt W : riel.t1 biodea 2 vio-ldod to t.-o ',ho tubir.g. "ýThe reduction

t(L' t-ubing_ lon,ýth I under pre-ssure i3 mieasured by m~eans of de-
flecaloai r of ti~v :iettal blades.

'J' a colu;-,nar dyanz.on-rtc-r de.3iZned by En.gineer D). D.
:0olo'.~thev cornsists of' a hollow cylinder with a ta~ut string

t; throu3% Ita axclX,. An actuating~ electroniagnet to,
p ne~d'ec)r Nhe ~strin',, and the wires of the maianet are brought

014t thioný;h the pipe at; the but~tomn oL the dynxh tr Ths
dylit, ,or is based jon Lle "sxing, method" of ?rof\!asor N~. N.
DavIVWdelk:oV. (In thI3 method stcesa is calculated from derorm-

-tot), which Is dot( tilned fromn Vhe "tune" (numtber of vibra-
fi.tioi3) of' a string In -jtres,ýed floaded) and unstressed (un-

~'~)condttiona.J Dyiamoneteir a (Fig. 2) Is placed. on a
suj*.porting ;ptllht' and preo~vd against steel plate b altuated
on a grouna Lie. -With an cuter diameter of 80 m~.m and an Inner
4dian1ett2L' of 75 rnia the dynamicmeter Is- intended~f~r 5-ton press-
ure but can be used with a double overload (1.,ei., 10 tons).
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Fig. 1. Fig 2.

'S.51 ''W~22 ) ' "-'~; ;~ )WLi.L.' In YJA the All±
Uri .n 1ý1i-t' :, ,-I '._ I-:.t. iita of :.,re ~ 'i, ma d.a
usoo ' a CoiX .r 1.~.c -14 :ý`l, 2.Iuike Strain Fga-E3,

,; oft' C,": no -i2 7o, c., t %- rt i .4a11s. Bt;I c i-
all, (Pi- .) cr~not;.l1ut of 7 30 dyr;%mom~eter

;~~a ;;r2 t * JC z-o i oie u ; of' tea~srn
21>1 1<1 i ~ n :. j2 c~~i~ te interior

4>i!n. ",1-2 "r.ztj,,!. iz~nI~i~~ re f'or the gaýýcs is
0. 05 1 I~n 'iI.I>: o .~lwel "y two cov:ers, 3

arrri ;!(-wJ on 'yiLa. w3iith TýI _-,or', 6. Tihe' base and
t' cjC.),;,:; h.,1d tog;.!t4hr by F~e.yng ( in 8, .I

pr':-cvid into the Iaole of L te) covcx', serves3 for !entering ~
* ~ cot~ tne ni,.'llr. Ti-o ca'.tble3 are

t;*~e' ~Z~~':)-. holes I tiliý m3h'!11 ~:i1and coernected with

1i11i r tuhe effect or top pr,_zji.urc the rr'>.-,xring shell and %.
2tly te -,~r ::_'11~c"~hfr-L.a hch. changes

h !.'t~.pe '> oh r ~i:: le maasurvd,

I tvi;,ted by '%c a;l ndl tk~n pil'ri Cain be
dc-t>,. 1n.. G' :-vr dynan,..rr.:eter3 arv very1 cc',venlent be-
e2~* of th' -.. rIn ..,hirh th:-y are p1'.cod directly under

fk.~ v. ,tjng rj cso.i3 a3 not to In~torfore vilth the tunnp&l-

!'or ;i.--uri).; T3;A~:tiona and bendIng -Stresses of upper
~FOC~cn )1:sV Davi.(Irm'ov'3 "utring m_-thod" can be tined aiiccess-

fullY. !; :-h `Jita rifiod ser'sý-,q are .eciizrc d to the upper beam
(1, Fi2 of* tl.e fline being Lested. Thin nteý_l stringa are

th,.ii :, ,~cef4i.d '-iat betwvo¾n the .C~5 Ttle"tn 0 (ubr
of v1.,'1t.:ttton3; of the strIng, n viv7)3'iured, itnd the beam is
unil by rait~ist~i; noi~hboetrg be-t~ia 2 ivtth sicrewI jacka 3.
Aftcr the btean htam been unloaded, the ntr.loor of string vibra-
tions Is m~easured ornce again. The differernce between the
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Fig. 3.

nuizber of vlbr'ationa ftor each rnensiuzement deter!'.ines the
cl-rZ, in ~'r;1-ý_igth i~nd therefore the change in wcod--
ffib,-r len&th bet-wi.en the acrewas and the intenzity of the
load..

Fig. .

Davldon!'ýovls m~ethod can be used to measure deforma~tions
tn at vxlA1:ty of sti'uctures. In tunneling it Is used only
VO'O urfp',. b;~'cen 'J. For ;-rxcauý,ing 1t.rM4e3 in me~tal
supjport3anxd ;e,3t-trvn liners the bonded wire strain gagets
are iov adventagcous.

."hu dire i-mr-lauring- of rock pressure--at varioua points
la co i1~ with "tueotcchnicil gaZ-es.* These gages us-
ually con:.±Int of a mottal sle-ýve v~th a thin steel diaphraei ..

-ttilch t.'.'cct3 wijd..r the rock preisure. *Sinco'the miagrittude
of' tiolýctl.oii 1a veryI 3n231, high-accuracy Instruments miust .

be uucd. Prelitalniry to rie~i-uring operations these Instru-
merits are calitbrated under static pressure, and, a graph Is
plotted for each Instrument. '

V.4



Thie All-Union Scientific Research Institute of Highway
Construction successfully uses string gageos ard gages em~ploy-
ing inz~uctnnce transducers. Figr. 5 illu.~trates a string gage
where dl; phra_-i M of ,,he cylindrical steal housing is sub-k
jectced LO 17oc. pV'2f.3Ure p. 27 =eans of ewitch 2 electrac.ag-
net iF in oenor'-izad by a c'arrent 1,lse which causea vibration
of atriing C. String vibrat'on In th-.o tna;,Aet -c' field Induces

an flc~:~tv orce In the wind!inZ. "the cu:'r-nt frequeancy,
an,! 3 virS .bratiou frccqt~enzy, ini dte.'r.mned by conpariaon
deflecta un~der rock Pr nar~ o;ts X turn at a certain angle
a-10! ý.ncreaxrý t~ie tt&-itrnes3 o trix- C, i-aich Is c;1trntched

;-: pcz:ts. ~.-;e fi~a~~ requency of C 13 thus in-
..a*>d. .ccpressu.re p 13 ~nd~ ir~ by r':eaT's of a

"3_aLl~iatllon ci rve plotted fcr _,',efjuency as a function of

FiF. 5' 61

t~"h~it o-L~'iz of 1 "g-~ot .&'rnca1 ie r:.,loying
c~ i a rhrv 4n In x'ir 6. the deflec-

tion ort ,di,- _i, z,-p Z dl :cý:ozes, chzar,ý.ng the Induct-
antoo I;:irrdtn ~. Thu , rea-vare la C.;tczvained from

ttnr~u,ývc p2.ott-?.14 for iiicrceas a function
of ue

"(7,Oot~CýC!iic;i1 913R-_sU are pjl.1Ced in Do~iitilon for long per-
Si. .'a of "111, md as a~ "'.½ ca Cdt1'" be ro,:ched after conntruution

)1,d. '--c 1.!'tr i'-1JU utr.t be verj high, they
~ h .ýIcý;lly 3e'.lcd tprtvt )netratiofl of water or *

rho !)!.vi sioni rtjf Tuýnnels and S'1b~rnys of the All-Union S3ci-
*.'00*I l .e~'~ ntirure of Ra l'oost.~I'n and Construction

cf,, ,U1le'tu a YJ'I.-3 ot' cxNptrimen a I n c.'ract LMeastriag or
Lo(J: *O:3Iein tu?,;a1:, by me'ýna of .-;tring, ga~s For re-

J inr't of tho ;,agrns wiJ4 t& '*!,,ý ýrt-h, sand Is~ forced
h) :),inr tbh: 'unnzcl Itners. *The.')vl or ici.;urements with
¶.he 3t~rt-ij.; .:ag,_-3 a3 ýiell a~i thooe miade wt~h wire strain gages,,
wern cona'idt-ved matinfac tory.

%5



~..±dov Comoutation Method for Monollthic Tunnel Linings

The comnutation method in the design of monolithic tunnel
linings developed by Professor S. S. Davydov has found use -.
in the desiq of ralilay and highway tunnels and special-
purprOe undez-,ý-ound structure.. Davydov considers that the
ach of a tunnel lining is 3ubjecttd to rock pressure and the
side '.alls, to volu'.etric for-esand ela3tiC re3istance.
Around the lintng an ela.3tic layer of rock forms which works _- _

together .. ith the lining (Fig. 7). The thickness of the
elaat. c layer is dettzi•ained -from uhis equation:

maax a 1.2 alIr t. (I) 9

where max u iz maxL'izn rocV preo,5re alan:; the side surface,
of thte wall dft,Žr ccn.otxucticn of '.4'e linting, atrd a-!nit. is
tae orloiI>31 rof~k pr'cj~uv; bý!.forr thto 1!alng was Installed.

""ou-•Ck pressure

i i . I-?. el,.,,.c

wanll

ecti-;9 or r ,crl : I ,e

The thic:enc.ss of thV e1iatI.:. layer at tht. base of the
2tructur*a c:in n deteimiint.d by 1. A. Tsytovich's fo.-mula:

11 -- L½;: o 2

ahere IA. Is the cooi,'ficitnt of tv'insverse expansion, dp i.s
th,. width of the aJal1 b iie, ;inl w Is a coeffictunt depd".ding
on the ratlo of the length i.f t•,e undergroutid area L to dP.

By designating

~, LL• 4 J-. (AT

Lhbs equation is obtained:

,;%(9

%
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For values of L/id from I to 10 and higher, the valueilor Q
vary within the following limits. foro 0.2, from 0.9o

to 2.26; for 14 0 0.3, from 1.08 Lo 2.60; ard for , = 0.4,
from 1.58 to 3.82,

The elastic characteristics os' the rock are functions Of
generalized modulus of longitudinal deformatio- E. and cj-

efficient of transverse derormation I&o. For sand or clay the

generallzed modulus of longitudinal deformation 14 in Xc/cm'
can be determined by rersevanov's formula:

s.-)

where • is the coefficient of side pressure; a is the co-

efficient of density increase with the increase of pressure

as determined from the compression curve; and A is the l.ength

of a section of the vertical a&ls of the copresslon curve
AmE +ap a 9 + ap in which 3 and 2 are coefficients
of m6 polbsltyat pr~ssures p, Ad pg.

The generalized modulus of longitudinal deformati.n Zan
alao be determined f'o€ compreseacn-test data by this equation:

where F is the die-lmpression area (on), is the took
pressure (kg,/cel), S is contraction (cm),, and _aI a costtgi-

lent which equals 0.823 for sand, 0.761 to o.747 for argillac-
eous soil, and 0.735 to 0.722 for clay.

The value of the coef'idWnt of transverse deformation Is
determined by this equartin:1& --- 0 6)

The values of g. and p. Jn the first apfrox.igtion csn be

taken from tables (presented In the book). The tables ;rovlde

sufficient accuracy for-preliminary design calculations.

According to Davydov. the deeign of the tunnel lining be-
gins with the selection of dimensions for the tunnel. (1he
tunnel shapes and dimensions for various types of rock - 'six

tunnel s&apes - are givon In tabular form.j The thirkness
of the lining In the varinus cross sections Is determinvd from
the value of the rock. strength coefficient and the dtmen,•Ions

of the tunnel crops section. The rigidity of the lining wall
is determined by the rollowtng equation:

6E



Values E, and j.'o are c,,.p:1led from tables (presented In the
beck]. Term F.1 is equal to Z-bd 5u,',12, and ýL iji the coeffficient,4
of' transverse d,-.'orrmatlon of concrete, usually 1/5 to 1/16.
Term C 0.2 hv, where hyIs the 1ti~ght of the lining wall.

The d1;i-..-;.ions of' the tunnel cross seccion In daylight

1 c ( 8*~fC -kp(8
2 cc

vihtei- I zand f,, ur:t. da l'ght dixnesicn3 (Table 1) and f'kp Is
ti~ o~k~rer;thcoef'ficient..

iA' t,-.U- e-1,ation i.s tsiethe hicrizentai. components
of ': 1uxŽtv-Ic X'rsccs ý-cttw,';m~ t the t-all fully neut~ralize

;~)I'i7'.1Cd1 ýO. .p-~l ' p.c.xae. In t1113 caae
Th . calul:..i .i utcc aiid,.-r.--tic-n of' abut;--,te'nt diz-

~ N Žy.;io is n; sa ix'i I,-f J , th e horizontal
oC r 2mnt3 ul' Vc C:ri ..- 1. f.-rc a 0< it 1-'. Utta i.ize LrIe fo,-rces
:c~n~hŽ i.> 2' i~d t ~ t(-:c c.C the wiall, and *tevall

a-111 'p-t r,-,. tj n i;i.s~uec the rock. In thiis
~ t:~±~ i..~ -* z.3 a ~3fi Vutinq on elastic-

,.i:,.( equiticn (3 ;not ~.f~,there are
'trig. LC l. ý cr-erd cI e" fui ct1:.uba-lon.. ',r~en ~c(00

1) (1 (3') 1i ztisi'l.:d, th,ý:ve ar;.- a ilfld ;zall -n d a6-,

i~3.O). hc:i 0.10 kr-d eutiocn ( 1 3 not satij.fIed there
;2a.;;'b eilndr~ i -;'-nora1 ccuoe of' calculation. 6wben

CL O* 1 and .~;c 3 :3 z:ti~fif~d, tht:re ave an elaisLia
:' tll - it a .. tt~rcaset of' cnlcu.lation. 'When (X;,0. O5 and

.10 1()he twill can I~e c,,n3l.-,'red eltA er ri&id or elastic.

Al 1,~~n tiic (It.i8n (if t~unn.Žl litiln.3 is c arrited out;
III Lwo .t t 4 1, Lhe t'irit at-age taes main d~jimsnstons of the

1.1 hl;'; e i-'-ix.inerld cni the W; iaI of pazt. e-rpurien'ce. In
iJwc :;courd1Lg the .tro-u~i1 vfox'l.ng dl.?Lslpgn Ls pre:pared In
..hic~ il 0.1 r~i of 1.'he lininig are dctermine-d on the basis
of icii;hc:tl~ui.itluns. Ho-.icver, oven aftci, Lhe second stag~e
hiu3 bt'ý.n cu'-'plcted, the dIe,31gn catn b.o nodii'ted alightly to
confVorm to izp,'cifllx geologic.i1 e'nnll~iofl8 discovered during
tunnorling.

Tho Davydouv miethcd la tlllwatrated by two sample calcula- I
t t on:i. The firsit, re jniroon t~he des'ýI1,n E)lr a concretei tunnel
lining with a rigid wall tinder conditions or mobility of the

% '



arch abutlnenta (Fig. 8). The following paramneters are given:
J., 450 n; hy =3.00 m; depth of the tunnel undergrounid

H =6.5 m; invonrpetent rock with a ýAt-n~tlh coefficient of
0.6 a~nzle of intrcn-al fCrictlon, T =K30C; modulus of' longitud-
inal cdeforrv,,Ci.(n BO' 2000 tc/i2 , ..:)Pfficien t of~ transverse
defoi~atian 4o 0.3; speci:'lceia Y 1.5 ton6/r 5 .

Fig. 3.

t'ie ,aýodstaz' ac of dcnitgr Pad strength crJcula-

th-vAi3co;t no~or.to-8- eem.ie
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2) I'!usi ., A. Ch. New mechanisins and instrum~ents in mining
wor) III: AO:Pade!-A.ya nar'k SLSZR. Vestnik, no. 2, Feb

l~' 8 4-53. As262. A627 1961

The L~alboratorj, of Rock Pressure of the Institute of Mining,
Ka:ic cadla.%y of Sciences, has dcvelcpeŽd the fEXC-3 m~icro-
~ei~o ct~for deesy½ tra:3s inltenlsity in rocks over

excavat-ý,d areas. Intpn.3ity iu ,- 'itcr7Aned by listening and
_ Jo~in3 of n~oise -ulses (rcrathe) :is um Iein-

craa.-le W-th in'crcaz~i'ng trzjint-1n~ity. 'iha device consists
h' r, £.oliiiit: a 111ocihelle salt nie_,oelkctric detactor,
~ ii~1~~d±n ai crack za- a e-cilled hole du.ritn, thie cper-
a~cn; he--t2 atudloý-r~p)4 .flar .,,,tth c~aln up to 50,000;

.i f~:3.i::t.;and ry attery for power su-p ly.

,"r eaca of~ al o.:,' corn-lttons a ntol.3e scale" (in

* ~ O e.~ ýatiipe a;~ te ,~~z:',1y ½e, ;hi h !haa a
3:t- roof~i, th: d,,vice 2i~ i ~e:ch.in -.

J~.ic1-i-j,; a o.-7p~'x rt:of la thin cac; 3-5 Pulrta per
2i.~~t~''X): ;z~ond ",-o 0-11%n*i'hu v:io~be~dn

-. pe-: uU<ce:t 4 .' i -... j n'tvs -, at 3-5

T ,a - n ~t:;.! 1.it - as al ao 0 - ''!a n.- .A-d t'cr
!%-3 lic~' c--n~t of !-rcz o-.'.~., ar~a.". :-iuett loadtcd

za-i :.I.'c-..ctiv.- cr:ýalt 60 are S.. t h c.'ý. ;unt illy into a drill:.011 to ':,n:42thj K',d 4-jn: pe 'I en '$tiv
ý!:Vlce a;.ti a n½~;'t~doh::;~'-gdevice the diz~place-
~.i.Ptt of tahe vAkc-ýn be :trize by perlod.1cil ;i~a:uring of

t~w~~anof thn b-ti1ets.

11



3) Layout of apparatus for recording cosmic rays at theLaborato-zY of Physical Problems of the Yakutskliy Branch,,
' Sberian Divis.on, Acadeýýy of Sciences USS11 (0= 51.0*0

A - 193.80). M[l: Akade;21ya nauk SSSM. Yalktskiyfilial. Variat3i1 inten•kvnosti kosmizheskikh lucheyIntensity variations of co-I~c rays). hoskva, 1960.
,ITS: Trudy. Serlya f£zicheskaya, no. 3) 166.

i Ti

" - "- 3

Layout of ap;aratus for measuring cosmic rays
A - mrin bu.tdindn of the laboratory; B - equipment for
f - . :r - e.t.-< , c o u n e r sc e hc ; s; C - ou n d e r p o r t i o n-Of the l:o oy .u'atat 7-, 20-, 60--m waterequw~Tu;;dý-pthj. .1 - i.U(;-li onizeition'cheziber; 2 -ricutron c:owitor; 3 - a 'oý,phcric thover-,Aeasuring equip-moat (Ccn ;!i,±ng of three s~eparate trains with 30counters eahc 1; 4 - counter trai.n; 5th'-,>'e•'d coinc0idence counter train; 6 - counter tralp;7 -C-2 lonization chamiber; 8 -uhf radio-rece±ver ata-t-tini; 9 -. stratospheric radiosonde counter.

- 11 - U..
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SUBJECT: Monthly Report - AID Work Assignment No. 13

PER1IOD : To 31 May 1961

TOPIC II. CNS1"STUCTION METHODS, MATERIALS, AND EQUIPMENT

1) Silakov, A. Explorer device. Ekonomicheskaya gazeta,
6 may 1961, 4E.

A ca;.era for photo.raphing in color and televising in-
terior surface3 of borehole walls has been dcei-:lopCd at the

:-p±rtnien, of 11,ct 1 l .in ering, In4Ut'ltu of Cow,"iuni-
2a;._cnr i'en. ,i--.y3;ichI, txurdtr th.a dection of the
Dot-, t ..... .••. ., ? ofetsor P. V. 2'ý-.akov. '11e entire
d2.evi !a i o . .ccal no::.:3$etic ýtel tube"60 .tm in .... -. O r-n leng. Thi camer-a has two film

•.•ols pand i•. l:,d into t;e bor'ehole on a cable. Focusing
of the e-.ara, e:&onzuo ti. an.d the ps-.tchovcr Lrca still
"phcŽto,ýraphy to talcvlsion •ine controlled from a panel above
ground.

"2) First to appear in worldwide use. Zkcnomicheskaya gazeta,.
4 may 1961, 2.

The ýhclanov Heavy-1k.icihnery Plant has begun the nanuf~c-
turo of the m.- i-5 shart-siIng mschine for sinking :,hafts
5 In n.amaet•Žr to depths of 500-600 m. The m:ichinc can
drll in both :,c."t tnd very h:ird rock and bores at a rate of
120-150 m per month. Ei'ht oiei'ators are required to run
the .ý-mchine, and it is controlled from above ground.

3) TeleŽvision cirnera on the end of a drill. Yunyy tekhnlk,
no. 2, F.b 1.961, 21.

Czechorilovakln eniineer M. Krajcik has destgned a tele-
"vision unit for visaAl ob3ervation of borohole interiors.
The untt li a specially destined cylindrical television camera
"whtch ia ifastencd to th, drill rodi and lowered into the bore-
hole. It tranznits the inmage of the borehole interior to a
screen above ground. At present the working range oV the unit
is 250 m. However, with some improvements the range can be
extended to 1500 m.
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ToF:C !V. CZNYT'N TC V"1ONS

1) I1111n, A. A. Syat~m of over321l remote camtirel offilziiing

6:ork. -,INi: Akairxnm.ya nwara 333R. Sibirs~kpye otdelertiye.

Af ter anr JInvt-gat.i.,,ri cf~ th.- .;pratlcns ef d-Jipatcher

In~~ty,! f In!-ig In~tUt-ite of !,he &-1t>;rIan Division
o-: -Iol.- Ac-.&k.dy of2'l' n c,ý rvea4: tl~iat n~one of the

* ~:~:Un;~te-~uf ccrmr-nicc tlon can either Zeet the de-
~u'~i'd z i erve as !!tartin- poin--i In the d'crsig

Al' trJ J&r The lns.-ti.ute makc.-i the follcwlng recczmen-
* (1.:U~1Cfl or. a new Lgcer l-pu~.T7c~e sy-ster:

1) :-tin pe~ cas'' ' t. te ua3ed a3 cor-riA.ni'ations
1IT~ki, Li::e~ rodin channei's tz"Lj other comrunzi~c.tione Iizn4S in

2) A frequ, c-ty~e ccl-ing in the 20-3r=0 c range ' ehould
be v~id --or reations of greater -rif plcity, reliability, and
noI3-.-proof characteristics.

3) Cpratin3 frcqixcncy -.hould he tna~ntatzned In the 10-100
krc range.

1)A u:uit-type ay.3tem t3 more. fea%,ible Ly virtue of Its
greatcz' f lexi b I It~y.

~)Se=L4conduetori and ccý-tact1e-3 devices .3hould be used
to .nzur-2 reliability.

*6) Cc:.)puters .%hou-A be e!1f.'.yed fcr' prozeEsing !nput in-
Cormation -
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